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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on June 22, 2010 has been entered. 

Status of Claims 

2. Applicant's amendment filed on June 22, 2010 has been considered. Claims 8-17 are 
new. Claims 1-17 are under consideration. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 2, 4, 8-10 and 13-15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Beretta et al. (EP 0 344 032). 

Regarding claim 1, Beretta et al. discloses a reactor (see, e.g., the embodiment in FIG. 
9B; Abstract) comprising: a reactor shell R; an axisymmetric body 4 disposed within the reactor 
shell and being axisymmetric relative to an axis (i.e., the vertical axis); and an annular 
axisymmetric body 3 disposed on an inside surface of the reactor shell R and being axisymmetric 
about the (vertical) axis; wherein the axisymmetric body 4 is formed by rotating a single curved 



Application/Control Number: 10/563,144 Page 3 

Art Unit: 1774 

line without a straight line portion and comprised of at least two curved portions having different 
radii, as a generatrix, around the (vertical) axis (i.e., the upper portion of the curved line and the 
lower portion of the curved line each have different radii, see figure). 

Regarding claim 2, Beretta et al. discloses that the reactor shell R is cylindrical with a 
smooth inner surface (see FIG. 9B). 

Regarding claim 4, Beretta et al. discloses that a maximum diameter of the axisymmetric 
body 4 is not less than an inner diameter of the annular axisymmetric body 3 (see FIG. 9B). 

Regarding claim 8, Beretta et al. discloses a reactor (see, e.g., the embodiments in FIGs. 
9A, 9B; Abstract) comprising: a cylindrical reactor shell R having a smooth cylindrical inner 
surface; an annular body member 3 disposed on the inner surface of the cylindrical reactor shell; 
and a rotator body member 4 disposed within the cylindrical reactor shell R and being arranged 
coaxially relative to the annular body member 3 along an axis (i.e., the vertical axis); wherein the 
rotator body member 4 overlaps the annular body member 3 in a direction of the (vertical) axis, 
and wherein the rotator body member overlaps the smooth inner surface of the cylindrical reactor 
shell R in the direction of the (vertical) axis (see figures). 

Regarding claim 9, the annular body member 3 and the rotator body member 4 are each 
axisymmetric relative to the vertical axis (see FIGs. 9A, 9B). 

Regarding claim 10, Beretta et al. discloses that the axisymmetric rotator body member 4 
(i.e., as shown in the embodiment of FIG. 9B) is formed by rotating a single curved line without 
a straight line portion and comprised of at least two curved portions having different radii, as a 
generatrix, around the axis (i.e., the upper portion of the curved line and the lower portion of the 
curved line each have different radii, see figure). 
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Regarding claim 13, Beretta et al. discloses a reactor (see, e.g., the embodiments in FIGs. 
8, 9A, 9B, 9C; Abstract) comprising: a cylindrical reactor shell R having a smooth cylindrical 
inner surface; an annular body member 3 disposed on the inner surface of the cylindrical reactor 
shell and having an inner diameter; and a rotator body member 4 disposed within the cylindrical 
reactor shell R and being arranged coaxially relative to the annular body member 3 along an axis 
(i.e., the vertical axis); with a selected distance between the rotator body member 4 and the 
annular body member 3 capable of permitting a feedstock to pass through the reactor; wherein 
the rotator body member 4 overlaps the annular body member 3 in a direction of the (vertical) 
axis, and wherein the rotator body member 4 has an outer diameter that is greater than the inner 
diameter of the annular body member 3 see figures). 

Regarding claim 14, the annular body member 3 and the rotator body member 4 are each 
axisymmetric relative to the vertical axis (see FIGs. 8, 9A, 9B, 9C). 

Regarding claim 15, Beretta et al. discloses that the axisymmetric rotator body member 4 
(i.e., as shown in the embodiment of FIG. 9B) is formed by rotating a single curved line without 
a straight line portion and comprised of at least two curved portions having different radii, as a 
generatrix, around the axis (i.e., the upper portion of the curved line and the lower portion of the 
curved line each have different radii, see figure). 

Instant claims 1, 2, 4, 8-10 and 13-15 structurally read on the apparatus of Beretta et al. 

4. Claims 8, 9, 12, 13, 14 and 17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ainscow et al. (US 5,800,791). 

Regarding claim 8, Ainscow et al. discloses a reactor (see FIGs. 4 and 6) comprising: a 
cylindrical reactor shell 4 having a smooth cylindrical inner surface; an annular body member 
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(i.e., collar 3) disposed on the inner surface of the cylindrical reactor shell; and a rotator body 
member (i.e., hat 2) disposed within the cylindrical reactor shell and being arranged coaxially 
relative to the annular body member 3 along an axis (i.e., the vertical axis), wherein the rotator 
body member 2 overlaps the annular body member 3 in a direction of the (vertical) axis (i.e., the 
apex of a hat 2 overlaps with the lower edge of a collar 3 when the units are assembled); and 
wherein the rotator body member 2 overlaps the smooth inner surface of the cylindrical reactor 
shell 4 in the direction of the (vertical) axis (see figures). 

Regarding claim 9, Ainscow et al. (see FIGs. 4 and 6) discloses that the annular body 
member 3 and the rotator body member 2 are each axisymmetric relative to the (vertical) axis. 

Regarding claim 12, Ainscow et al. discloses that the axisymmetric annular body member 
3 and the axisymmetric rotator body member 2 collectively form a rotary build-in member (see 
FIG. 4); and a plurality of the rotary built-in members are arranged relative to the cylindrical 
reactor shell along the (vertical) axis (see FIG. 6). 

Regarding claim 13, Ainscow et al. discloses a reactor (see FIGs. 4 and 6) comprising: a 
cylindrical reactor shell 4 having a smooth cylindrical inner surface; an annular body member 
(i.e., collar 3) disposed on the inner surface of the cylindrical reactor shell, the annular body 
member 3 having an inner diameter; and a rotator body member (i.e., hat 2) disposed within the 
cylindrical reactor shell and being arranged coaxially relative to the annular body member 3 
along an axis (i.e., the vertical axis), with a selected distance between the rotator body member 2 
and the annular body member 3 being capable of permitting feedstock to pass through the reactor 
(e.g., see flow lines 98, 99 in FIG. 6); wherein the rotator body 2 overlaps the annular body 
member 3 in a direction of the (vertical) axis (i.e., the apex of the hat 2 overlaps with the lower 
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edge of a collar 3 when the units are assembled); and the rotator body member 2 has an outer 
diameter that is greater than the inner diameter of the annular body member 3 (see FIG. 4). 

Regarding claim 14, Ainscow et al. (see FIGs. 4 and 6) discloses that the annular body 
member 3 and the rotator body member 2 are each axisymmetric relative to the (vertical) axis. 

Regarding claim 17, Ainscow et al. discloses that the axisymmetric annular body member 
3 and the axisymmetric rotator body member 2 collectively form a rotary build-in member (see 
FIG. 4); and a plurality of the rotary built-in members are arranged relative to the cylindrical 
reactor shell along the (vertical) axis (see FIG. 6). 

Instant claims 8, 9, 12, 13, 14 and 17 structurally read on the apparatus of Ainscow et al. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 3,11 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beretta et al. (EP 0 344 032) in view of Mathy (US 2,535,944). 

Regarding claim 3, Beretta et al. further discloses that the annular axisymmetric body 3 
(see FIG. 9B) is formed by rotating a straight line (i.e., which defines the portion of the body 
touching the cylindrical wall R) and a curved line (i.e., which defines the inner portion of the 
body), as a generatrix, around the (vertical) axis, wherein the straight line is parallel to the 
(vertical) axis, and the two ends of the curved line are connected with the two ends of the straight 
line, respectively, and the straight line and the curved line are within the same plane; a distance 
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between the straight line and the rotation axis is longer than a distance between the curved line 
and the rotation axis; and the axisymmetric body 4 is mounted relative to the annular 
axisymmetric body 3, and is formed by rotating the single curved line around the axis, the two 
ends of the single curved line being connected with two spaced points on the axis, respectively, 
and the single curved line and the axis being within the same plane; and the axisymmetric body 4 
and the annular axisymmetric body 3 being coaxial. 

The apparatus of Beretta et al. is the same as the claimed apparatus, except that Beretta et 
al. fails to disclose that the curved line of the annular body 3 excludes straight lines. In FIG. 9B, 
the lower surface of the annular body 3 is defined by a curved line portion, but it appears that the 
upper surface of the annular body 3 is defined by a straight line portion. Mathy, however, 
teaches a reactor comprising an annular axisymmetric body (i.e., annular constricting element 4; 
FIG. 1) formed by rotating a straight line (i.e., which defines the portion of the body facing the 
reactor wall) and a curved line (i.e., which defines the inner portion of the body), as a generatrix, 
around the vertical axis. In particular, the curved line is without a straight line portion (i.e., both 
the upper and lower surfaces are streamlined, with smooth and regular divergent or convergent 
curvatures; see column 3, lines 16-25). It would have been obvious for one of ordinary skill in 
the art at the time the invention was made to modify the curved line forming the annular 
axisymmetric body 3 in the apparatus of Beretta et al. to exclude straight lines, because such 
would provide a more uniform flow and an intimate mixing of the phases, as taught by Mathy 
(e.g., column 3, lines 15-49). 

Regarding claims 1 1 and 16, Beretta et al. further discloses that the axisymmetric annular 
body member 3 (see FIG. 9B) is formed by rotating a straight line (i.e., which defines the portion 
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of the body touching the cylindrical wall R) and a curved line (i.e., which defines the inner 
portion of the body), as a generatrix, around the (vertical) axis, wherein the straight line is 
parallel with the (vertical) axis and the two ends of the curved line are connected with the two 
terminal ends of the straight line, respectively. 

The apparatus of Beretta et al. is the same as the claimed apparatus, except that Beretta et 
al. fails to disclose that the curved line of the annular body member 3 being without a straight 
line portion. In FIG. 9B, the lower surface of the annular body member 3 is defined by a curved 
line portion but the upper surface of the annular body member 3 is defined by a straight line 
portion. Mathy, however, teaches a reactor comprising an annular axisymmetric body (i.e., 
annular constricting element 4; FIG. 1) formed by rotating a straight line (i.e., which defines the 
portion of the body facing the reactor wall) and a curved line (i.e., which defines the inner 
portion of the body), as a generatrix, around the vertical axis. In particular, the curved line is 
without a straight line portion (i.e., both the upper and lower surfaces are streamlined, with 
smooth and regular divergent or convergent curvatures; see column 3, lines 16-25). It would 
have been obvious for one of ordinary skill in the art at the time the invention was made to 
modify the curved line forming the annular axisymmetric body 3 in the apparatus of Beretta et al. 
to be without a straight line portion, because such would provide a more uniform flow and an 
intimate mixing of the phases, as taught by Mathy (e.g., column 3, lines 15-49). 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Beretta et al. (EP 0 
344 032). 

The reactor shell R, axisymmetric body 4, and annular axisymmetric body 3 in the 
apparatus of Beretta et al. define separate, discrete elements. Thus, the reactor shell R, 
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axisymmetric body 4, and annular axisymmetric body 3 would be manufactured separately. 
Although Beretta et al. does not specifically state that the elements are "installed as desired by 
welding, riveting, screwing or bolting", the examiner takes Official Notice that welding, riveting, 
screwing or bolting would have been recognized as well known connecting techniques in the art. 

Response to Arguments 

7. Applicant's arguments filed on June 22, 2010 have been considered but they are moot in 
view of the new grounds of rejection, necessitated by the amendment to claim 1 and the 
introduction of new claims 8-17. 

The previous rejections under 35 U.S.C. 102(b) or 103(a) in view of the prior art to 
Broughton (US 3,523,762) or Bodnaras (US 5,741,466) have been overcome in view of the 
newly added feature of an axisymmetric body being formed by rotating "a single curved line 
without a straight line portion and comprised of at least two curved portions having different 
radii, as a generatrix, around the axis." 

The examiner, however, asserts that this feature is disclosed by the newly discovered 
prior art to Beretta et al. In particular, the axisymmetric body 4 shown in FIG. 9B is formed by 
rotating a single curved line without a straight line portion and comprised of at least two curved 
portions having different radii, as a generatrix, around the axis (i.e., the curve defining the upper 
surface of the body 4 differs from the curve defining the lower surface of the body 4, as can be 
determined by folding the image along line X-X'). 

Allowable Subject Matter 

8. Claims 5 and 7 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
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and any intervening claims. 

The prior art does not disclose or adequately suggest the claimed multi-phase reactor 
comprising several units mounted in the reactor from the top to the bottom, wherein, in 
particular, each unit comprises an axisymmetric body, an annular axisymmetric body, and a 
reactor shell integrated together to form said unit; and the axisymmetric body is formed by 
rotating a single curved line without a straight line portion, as a generatrix, around an axis; said 
single curved line being comprised of at least two curved portions having different radii. 

The closest prior art to Beretta et al. discloses a reactor comprising many of the claimed 
features, including an axisymmetric body 4 formed by rotating a single curved line without a 
straight line portion and with two curved portions of different radii, as a generatrix, around an 
axis (see the embodiment shown in FIG. 9B). Beretta et al., however, fails to disclose or 
adequately suggest a reactor being formed by several units mounted in the reactor from the top to 
the bottom, wherein each unit comprises an axisymmetric body, an annular axisymmetric body, 
and a reactor shell integrated together to form said unit 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER A. LEUNG whose telephone number is (571)272- 
1449. The examiner can normally be reached on 9:30 am - 5:30 pm Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter D. Griffin can be reached on (571) 272-1447. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 



Application/Control Number: 10/563,144 Page 11 

Art Unit: 1774 

Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/JENNIFER A LEUNG/ 
Primary Examiner, Art Unit 1774 



